pH and carbon supply control the expression of phosphoenolpyruvate carboxylase kinase genes in Arabidopsis thaliana.
Phosphoenolpyruvate carboxylase (PEPC) is thought to play many roles in C(3) plants including the provision of biosynthetic precursors and control of pH during N assimilation. Its activity is controlled via phosphorylation catalysed by PEPC kinases, which are encoded by PPCK genes. We examined PPCK expression in response to changes in the supply of N or C, and to changes in intracellular pH, using cultured Arabidopsis cells and seedlings. The results show that expression of both PPCK1 and PPCK2 is increased by C availability, but does not respond to N availability. Expression of the two PPCK genes and the phosphorylation state of PEPC are increased in response to increasing intracellular pH. Elevated pH also reduces the repression of PPCK gene expression by P(i). Expression of phosphoenolpyruvate carboxykinase (PEPCK), which catalyses the decarboxylation of oxaloacetate, is decreased in response to increasing intracellular pH. pH homeostasis may be mediated at least partly by reciprocal changes in the expression of PPCK genes and PEPCK.